The liver is the most commonly injured intra-abdominal organ after blunt trauma. The management of massive liver injury is complex. Percutaneous transhepatic biliary drainage is the first approach considered, particularly for proximal bile duct strictures after liver surgery. A 27-year-old female patient was transferred to our emergency department with grade V blunt injury. Regarding the patient's unresponsive hemodynamic instability, right hepatectomy was performed. The patient presented with benign biliary duct stricture after surgery that were treated via the percutaneous approach.
INTRODUCTION
The liver is the most commonly injured intra-abdominal organ after blunt trauma. [1] The management of massive liver injury is complex. A decision on whether the operative or non-operative approach to liver injury should be used largely depends on the experience of the management team. Biliary duct injury is rare complication encountered after hepatic surgery. [2] Percutaneous transhepatic biliary drainage (PTBD) is the first approach considered, particularly for proximal bile duct strictures. [3] A multidisciplinary approach is required for managing patients.
Here we present the case of a patient with massive liver trauma who was managed with surgical and interventional radiology teams.
CASE REPORT
A 27-year-old female was admitted to the emergency department with multiple traumas after a traffic accident. Endotracheal intubation and tube drainage of the right thorax were performed at the site where the accident took place. Her past medical history was unremarkable. Her physical examination revealed resistant hypotension, tachycardia, abdominal distention, deformities on the left lower and left upper extremities, and maxillofacial trauma.
The hemoglobin level was 6 g/dl, and hematocrit was 17.8%. Computed tomography (CT) in the emergency department revealed nasal fracture, multiple fractures in the right and left orbital spaces, a left mandibular fracture, a fracture in the posterior wall of left maxillary sinus, right hemothorax, and grade V blunt liver injury (according to the 1994 revision of organ injury scaling by Moore et al. [4] ), and intra-abdominal bleeding (Fig. 1) . Because of the patient's unresponsive hemodynamic instability, laparotomy was performed. Right hepatectomy with repair of injury of the main portal vein was required for achieving hemostasis. The stabilization of extremity fractures (a fracture in the distal part of the left femoral shaft, fracture in the left pelvic ramus, and fractures in the left forehand) was also performed in the operation. The patient received 6 units of erythrocyte suspension and 8 units of fresh frozen plasma (FFP) during the operation. Re-exploration was required 8 h after the initial operation because of the persistent bleeding from the abdominal drains. Hemostasis of the raw surface of the remnant liver with additional sutures was achieved during re-laparotomy. During the initial 24 h period after the trauma, the patient underwent massive transfusion: 11 units of erythrocyte suspension, 24 units of FFP, and 1 unite of thrombocyte suspension. The patient was followed up under ventilation support with anti-edema medications, anti-epileptic medications, and
Ulus Travma Acil Cerrahi Derg, September 2017, Vol. 23, No. 5 ceftriaxone-metronidazole antibiotic treatment. Parenteral bicarbonate replacement was started on the third postoperative day (POD) because of the presence of myoglobinuria. Elevated the international normalized ratio (INR) (>2) was observed on the fourth POD. After controlling the patency of vascular and biliary structures of the remnant liver with ultrasound, plasma exchange treatment (with 10 units of FFP per day) was started for the treatment of postoperative liver failure. Extubation was achieved on the seventh POD. Enteral feeding was started on the eighth POD. Normalization of INR was achieved with daily plasma exchange in the second postoperative week. However, increment in total and direct bilirubin levels during plasma exchange was noted. Abdominal CT on the 14 th POD revealed biliary dilatation in the remnant liver (Fig. 2a) .
To decompress the biliary duct, PTBD was planned. The remnant left bile ducts were punctured using a 22-G needle via the subxiphoid approach with ultrasound guidance to perform percutaneous cholangiography (PTC). Initial percutaneous transhepatic cholangiogram revealed a high-grade Strasberg type E4 stricture of the left hepatic duct and no contrast medium passage distally. Then, an 8-F external biliary drainage catheter was placed proximal to the level of obstruction (Fig. 2b) . In the second-look cholangiography two weeks later, total obstruction of the left hepatic bile duct persisted. In the third-look cholangiography on month later, passage of the minimally contrast medium distally to common hepatic duct and a niche in the most distal tip of the left hepatic duct were observed. This niche was considered as the obstruction level; therefore, an attempt was made to pass it using a standard 0.035" hydrophilic guide wire (0.035 Radiofocus ® Guidewire, Terumo Corp., Somerset, NJ, USA). Because of the failure to pass the obstruction with the standard 0.035" hydrophilic guide wire, a microcatheter (Progreat, Terumo Corp., Somerset, NJ, USA) with its standard microwire (0.018") was used. However, this could not be passed with standard peripheral micromaterials. For this reason, this was attempted to pass obstruction using a neurointervention-dedicated microguidewire (X-Pedion-14 (0.0014"), Ev3 Micro Therapeutics Inc., CA, USA). The last attempt with this micro-guidewire resulted in successful passing. Finally, an 8-F internal-external biliary drainage catheter was placed.
The internal-external biliary drainage catheter was oversized to a 10 F catheter after one month. Because of the sustained stricture after three months of follow-up, the stricture was dilated twice using 6-8 conventional angioplasty balloon catheters at intervals of two weeks. The internal-external biliary drainage catheter was replaced by an external biliary drainage catheter, and it was closed to evaluate the success (Fig. 3) . When laboratory test results and biliary passage were normal after two weeks, the external biliary drainage catheter was removed. 
DISCUSSION
An iatrogenic bile duct structure is a rare complication that occurs after gastrointestinal surgery; its prevalence is continuously increasing. Primary causes of IBDSs are bile duct surgery such as open and laparoscopic cholecystectomy (the most common reason), choledochotomy, and previous surgery on the bile duct. Hepatic resection, liver transplantation, gastric resection, pancreatic resection and biloenteric anastomosis are rarer reasons. Direct bile duct trauma, thermal injury as a result of over-cauterization, ischemia of the bile duct secondary to vascular injury, and incorrectly placed vascular clips may cause stricture during such major surgical operations. [2, [5] [6] [7] [8] The selective non-operative management of blunt liver trauma has become the standard of care. However, hemodynamic stability and no signs of peritonitis are absolute requirements in the non-operative management. In approximately 80% to 85% of patients undergoing operative management, the liver injury can be managed by relatively simple surgical techniques such as the application of local hemostatic agents, electrocoagulation, superficial suturing, or closed drains. [1] The remaining 15% to 20 % of cases are associated with extensive parenchymal damage not amenable to deep suturing or perihepatic packing. Non-anatomic or anatomic resection of the injured liver may be required for hemostasis or preventing subsequent necrosis and sepsis or delayed hemorrhage. In the hands of experienced hepatobiliary surgeons, liver resection for trauma is associated with acceptable morbidity and mortality rates. [9] [10] [11] The incidence of postoperative liver-related complications in patients surviving with severe liver injuries (grade III-IV) has been reported to be nearly 50%. [12] These complications include early or late hemorrhage, liver necrosis, liver failure, liver abscess, false aneurysms, arteriovenous fistulas, bilomas, biliary fistulas, hemobilia, and biliary strictures. [1, [9] [10] [11] [12] Liver failure is generally transient in patients without huge liver necrosis, and liver functions are improved within 2 to 3 weeks supportive treatment, which was similar to that seen in our case. [13] Resistant hyperbilirubinemia or biliary fistula during the early postoperative period after liver resection always indicates biliary duct obstruction. The necessity of the rapid control and ligation of hepatic inflow/outflow structures belonged to remove liver lobe is a major concern in trauma surgery in contrast to elective liver resections. Control of biliary duct patency is generally the secondary goal in patients with hemodynamic instability. Mass ligation of hilar structures may be associated with kinking of the extrahepatic biliary duct. The reported incidence of postoperative biliary complications increases with the severity of liver injury. [14] IBDSs rare treated by surgical, endoscopic, or percutaneous approaches and non-invasive approaches are recommended as the first options. [2, 15] Although, endoscopic retrograde cholangiopancreatography (ERCP) is the first recommended treatment option, proximal bile duct strictures and gastrointestinal surgery procedures (such as Roux-en Y hepaticojejunostomy), which do not permit access, are the main limiting factors. [16, 17] PTC is superior for proximal bile duct strictures and common bile duct or right aberrant hepatic bile duct injury than ERCP. [3] The percutaneous approach is the first choice of treatment in situations the following situations: avoiding a second surgical procedure, failure of ERCP, complete ductal ligation or trans-section, proximal bile duct strictures, or requirement of immediate decompression of the biliary duct. [15] However, there is no consensus on how benign bile strictures should be treated, including the optimal duration of biliary drainage or balloon dilatation, the size of the drainage catheter, the frequency of procedures, the size and type of balloons or the usage of stents. [18] The optimal duration of biliary drainage is unclear, although it is more than four months associated with improved ductal patency. [19] Technically, success is considered when there is residual stenosis of 30% or less after balloon dilatation. [18] The biliary drainage catheter is pulled back proximal to the stricture and is closed to check the success. If a patient is asymptomatic and laboratory test results are normal in the following 7-10 days, the biliary drainage catheter is removed. Long term patency has been reported in 33-90% of cases using this technique. [18, 20] 
Conclusion
In case of traumatic fragile livers, the first point of PTC that needs to be considered is that the bile duct should be punctured using a 21 G or smaller needle with ultrasound guidance. The drainage catheter should be placed as gently as possible. The priority should be bile drainage, and the stricture should be attempted to be passed in later session in the event of major liver surgery or trauma. The stricture should not be forced with excessive maneuvers in fragile livers to avoid undesirable complications of PTBD. Repeat cholangiography with reasonable intervals can resolve the occlusion through hints such as passing of the contrast medium or observing a niche. Furthermore, the materials used in intravascular procedures, with the knowledge and experience gained in this area, can help in solving problems in nonvascular procedures.
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